HPC Day 4-7 Medium Range 5-Km Grid Methodology

Several steps are taken to obtain a 5-kilometer (km) forecast for Maximum
Temperature, Minimum Temperature, 12-hour Probability of Precipitation (PoP), 12-hour
Winds and 12-Hour Dew Point Temperatures based off of the HPC medium range point
forecasts.

Maximum/Minimum Temperature — HPC medium range forecasters create
Maximum Temperature and Minimum Temperature forecasts for days 4-7 at
approximately 380 points. To create more detailed 5-km forecast grids from these points,
PRISM data obtained from the Spatial Climate Analysis Service, Oregon State
University, http://www.ocs.oregonstate.edu/prism/ is mapped to a 5-km grid and applied
to the forecasts. The PRISM grids are 30-year monthly climatologies for Maximum
Temperature and Minimum Temperature from 1971 to 2000. The ~380 HPC points are
taken from the PRISM grid and the difference between the HPC points and the PRISM
~380 points is taken to get HPC-PRISM increment at each point. An objective analysis
on the HPC-PRISM increments is performed to get 5-km increment grids. These HPC-
PRISM increment grids are added to the appropriate PRISM grids to get a detailed 5-km
HPC forecast grid.

12-Hour Probability of Precipitation — Initial background grids for 12-hour PoPs
are created from the GFSXMOS with approximately 1500 points. A difference between
the HPC PoP forecast at ~380 stations and the GFSXMOS PoP forecast is performed to
obtain an HPC-MOS increment at each point. An objective analysis is then performed for
each forecast time to obtain 5-km increment grids that are added to the GFSXMOS grids.
The results are 5-km HPC forecast grids for 12-hour PoP. No PRISM data is available for
PoP, so the grids are left as they are.

Dew Point Temperature — HPC Dew Point Temperature point forecasts are
created using the ensemble MOS and GFSXMOS guidance. At each point, the ensemble
MOS members and GFSXMOS are compared to the HPC forecast. Whichever MOS
member has the closest Minimum Temperature (for 12z) or Maximum Temperature (for
00z) forecasts to the HPC forecast, that member’s dew point forecast is taken to be
HPC’s dew point forecast. In cases where multiple MOS members are equally as close to
the HPC’s forecast, the average of those members’ dew points is taken as HPC’s dew
point forecast. A check is than performed on the dew point to make sure it does not
exceed the Maximum Temperature at 00z or Minimum Temperature at 12z. If the dew
point does exceed those temperature forecasts the dew point is reduced to the Maximum
Temperature or Minimum Temperature. A simple linear interpolation between the times
is performed to get 6 hour intervals.

To create 5-km HPC dew point forecast grids, initial background 5-km dew point
grids are created from the ~1500 points in the GFSXMOS for days 4-7. The difference
between the ~380 point HPC dew point forecasts and the GFSXMOS forecasts is taken to
create HPC-MOS increments at each point. An objective analysis is performed at each
time to create 5-km HPC-MOS increment grids which are the added to the GFSXMOS 5-
km grids to obtain first guess HPC dew point 5-km grids. Dew point PRISM grids are



http://www.ocs.oregonstate.edu/prism/

than applied to the HPC 5-km first guess grids using the same process as described for
the maximum/minimum temperatures to obtain more detailed HPC dew point 5-km grids.

Wind Speed and Direction — HPC wind speed and direction forecasts are created
by taking the day 4-7 HPC medium range pressure/fronts forecasts and calculating the
geostrophic wind from the pressure field. Interpolation is performed between the pressure
forecast times to obtain the winds at 6-hour time increments. To ensure a realistic wind
speed forecasts, the GFSXMOS 12-hr maximum sustained winds are used to cap the
wind speed forecast at each HPC forecast point. If the HPC wind speed forecast exceeds
the GFSXMOS 12-hr maximum sustained wind speed, the HPC wind speed is lowered to
that speed. An objective analysis is then performed on the HPC forecast points to create
wind speed 5-km grids and wind direction 5-km grids.

Cloud Cover — HPC cloud cover forecast are created using the HPC 12-hour PoP
and Maximum Temperature. At each forecast point, that day’s maximum temperature and
the 12-hour PoP is used to give a cloud cover percentage based on the cloud cover
categories: clear (0%), few (25%), scattered (40%), partly cloudy (60%), broken (75%),
mostly cloudy (90%), and overcast (100%). The following table depicts the maximum
temperature and the 12-hour PoPs range that determines the cloud cover percentage at
each point.

Cloud Cover Max T >=95°F 80°F <=Max T < Max T < 80°F
95°F

0% PoP<=10 PoP<=5 | = ceeeeeeee
25% PoP 11-15 PoP 6-15 PoP <= 10
40% PoP 16-25 PoP 16-20 PoP 11-20
60% PoP 26-35 PoP 21-30 PoP 21-30
75% PoP 36-45 PoP 31-40 PoP 31-40
90% PoP 46-54 PoP 41-54 PoP 41-54
100% PoP >=55 PoP >=55 PoP >= 55

After a cloud cover is assigned to each forecast point, the percentage is than
adjusted using the average cloud cover in the GFSXMOS. The GFSXMOS has 3
categories of cloud cover that represents a percentage cloud cover range: Mostly Clear
(0-31%), Partly Cloudy (32-68%), and Mostly Cloudy (69-100%). If the assigned
percentage matches the GFSXMOS cloud cover range, the cloud cover is left unchanged.
If the assigned cloud cover is lower than the GFSXMOS cloud cover range, then the
cloud cover is reduced 5-15%. If the assigned cloud cover is greater than the GFSXMOS
cloud cover range, than the cloud cover is increased 5-15%. Linear interpolation between
the 12-hour times is performed to get 6-hour intervals.

Weather Type — Weather type is created using the HPC 12-hour PoP and the
Maximum or Minimum Temperature. The 12-Hour PoP is used to determine the aerial
coverage of precipitation by using PoP > 30% as the threshold. The Max T (at 00z) or
Min T (at 12z) is used to determine the precipitation type. If the temperature is less than
32°F, the precipitation type is snow. Ifthe temperature is greater than 35°F, the




precipitation type is rain. A temperature between 32°F and 35°F classifies the weather
type as mixed precipitation. To determine possible convection, the GFSXMOS 12-hour
probability of thunderstorms is used to determine the coverage of convection using a
threshold of 30%.
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